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Abstract: Objectives: Inflammation is an integral part of the pathogenesis of periodontitis and sleep
disorders. The aim of the present study was to review systematically the current evidence relating
to the association between periodontal diseases and non-apnea sleep disorder. Materials and methods:
Systematic searches were performed in MEDLINE, PsycINFO, Cochrane library, Web of Science, and
Scopus without any limitation. Following preliminary screening, the quality of the remaining selected
papers was appraised using the Newcastle-Ottawa Scale. Due to substantial heterogeneity among the
selected articles, main outcomes were reported in a qualitative manner. Results: Following screening and
evaluation, a final set of 13 studies was selected for inclusion. These studies examined the association
between periodontal disease and short sleep duration, long sleep duration, poor sleep quality, or non-
specific sleep disorders. The majority (N = 12/13) reported an association or trend between one type of
sleep abnormality and periodontal or gingival parameters. Conclusion: Despite the respective limitations
of the articles included in this systematic review, an association between periodontal diseases and sleep
disturbances was apparent. Clinical relevance: Adequate management of periodontal disease requires that
a patient’s lifestyle factors be taken into consideration in treatment planning. One such factor is sleep
initiation and maintenance. An obvious association between sleep disturbances and periodontitis exists.
Sleep disorders may induce systemic inflammation, which, in turn, could influence the development of
periodontitis. Keywords: Periodontal disease; Sleep disorders; Systematic review.
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Abstract and keywords  
 
Aim: Inflammation is an integral part of pathogenesis in both periodontitis and sleep disorders. 
The aim of this study is to systematically review the current evidence regarding the association 
between periodontal diseases and non-apnea sleep disorder.  
Materials and Methods: Systematic search were performed in MEDLINE, PsycINFO, Cochrane 
library, Web of Science and, Scopus without any limitation. Following screening the papers, the 
quality of papers were assessed by the Newcastle-Ottawa Scale.  Based on substantial 
heterogeneity among the selected articles, we reported the main outcomes in a qualitative 
manner.  
Results: Following screening and evaluating the papers, a final set of 13 studies were included in 
this systematic review. These papers evaluated the association of periodontal disease with short 
sleep duration; long sleep duration, low sleep quality or non-specific sleep disorders. Almost all 
of the studies (N=12/13) reported an association or trend regarding one type of sleep 
abnormality with periodontal or gingival parameters. 
Conclusion: Despite the respective limitations of the articles included within this review, there 
appears to be an association between periodontal diseases and sleep disturbances. 




Scientific rationale for the study: The association of sleep disturbances and periodontal disease 
is insufficiently clear to provide sharp recommendations in clinical practice. This systematic 
review provides an evidence summary of this association. 
 Principal findings: It is obvious that there is an association between sleep disturbances and 
periodontal diseases. Sleep disorders may potentially induce systemic inflammation and this 
could have an effect in the development of periodontitis. 
Practical implications: Clinicians should consider the main life style factors of their patients in 
the way of managing the periodontal disease. One of the emerging factors in this regard is sleep 





During the last decade, evidence has been growing regarding the association of health and 
sleep. It has been documented that sleep Initiation and maintenance disorders, such as 
extremes of sleep duration and insomnia adversely influence risk of inflammatory disease and 
contribute to all-cause mortality (Dew et al., 2003; Kripke, Garfinkel, Wingard, Klauber, & 
Marler, 2002; Mallon, Broman, & Hetta, 2002; Vgontzas, Fernandez-Mendoza, Liao, & Bixler, 
2013). Scientists suggested a U-shaped association of sleep duration and overall mortality (Cai et 
al., 2015; W. J. Lee, Peng, Liang, Chiou, & Chen, 2017). Many epidemiological studies showed 
that sleep duration of about seven hours was associated with lowest mortality rate (Francesco P 
Cappuccio, Lanfranco D'Elia, Pasquale Strazzullo, & Michelle A Miller, 2010; Panel et al., 2015).  
Sleep deprivation has been independently linked to several diseases, particularly to diabetes 
mellitus, metabolic syndrome, hypertension and coronary artery disease (Kim et al., 2015; King 
et al., 2008; Yaggi, Araujo, & McKinlay, 2006). Increasing the level of systemic inflammatory and 
oxidative stress biomarkers have been introduced as the causal pathway of this association 
between the mentioned pathologic conditions and short sleep duration (Theresanne DeMartino 
et al., 2016).Recently, also the association between short sleep duration with the risk of 
systemic infections has been highlighted, explained by the experimental evidence of host 
immunity(Luciana Besedovsky et al., 2019; Bollinger et al., 2009). 
It is interesting that the long duration of sleep also have some impact on cardiovascular  
outcomes(Cappuccio, Cooper, D'Elia, Strazzullo, & Miller, 2011). the relationship between 
quantity of sleep and incidence of type 2 diabetes  mellitus was assessed in a study, and it was 
shown that higher relative risk of type 2 diabetes  mellitus was noted both for short duration of 
sleep (≤5-6  hours/night) and long duration of  sleep (>8-9 hours/night) (F. P. Cappuccio, L. 
D'Elia, P. Strazzullo, & M. A. Miller, 2010a). In a systematic review the authors reported that 
both long and short durations of sleep are significant predictors of death in prospective 
population studies (F. P. Cappuccio, L. D'Elia, P. Strazzullo, & M. A. Miller, 2010b). Sleep 
disturbances, including insomnia, independently contribute to the risk of inflammatory disorders 
and major depressive disorder (Irwin & Opp, 2017).  
The mechanisms by which non-apnea sleep disorder (NA-SD) (excluding apnea sleep 
disorder or named obstructive sleep apnea disorder) influence systemic health are unclear, 
but some articles have suggested that altered sleep might affect the level of various 
inflammatory markers such as tumor necrosis factor (TNF), C-reactive protein (CRP) and 
interleukins which regulates inflammatory responses(Haack, Sanchez, & Mullington, 2007; 
Meier-Ewert et al., 2004; Sanjay R Patel et al., 2009). 
On the other side, periodontal disease refers to the destructive inflammatory reaction of the 
surrounding tissues of the tooth such as the alveolar bone, cementum, periodontal ligaments 
and gingival tissues. In periodontitis, microbial factors induce a series of host responses that 
mediate inflammatory events. In susceptible individuals, dysregulation of inflammatory and 
immune pathways leads to chronic inflammation, tissue destruction, tooth loosening, and tooth 
loss (Cekici, Kantarci, Hasturk, & Van Dyke, 2014). These diseases are prevalent and can affect 
up to 90% of the worldwide population(Pihlstrom, Michalowicz, & Johnson, 2005). 
Since inflammation is characteristic of both periodontitis and sleep disorders, sleep may have a 
role in periodontal disease. To the best of our knowledge, no systematic review has been 
published based on this question in scientific literature. The aim of this review is to 
systematically assess the association between periodontal diseases and (NA-SD) to clarify this 
issue and creating a foundation for future studies. 
 
MATERIALS AND METHODS 
Protocol development and focused question: 
This systematic review was conducted according to the Cochrane Handbook (Higgins & Green, 
2011)and reported according to the PRISMA statement recommendations(Moher, Liberati, 
Tetzlaff, & Altman, 2009). A protocol was developed and submitted to PROSPERO database (ID: 
169878) (www.crd.york.ac.uk/PROSPERO).  
The literature search was conducted to answer the following focused question: “Is there any 
association between periodontal disease and Non-Apnea Sleep Disorder in adult individuals?” 
Following the PICO criteria, all adult subjects (Age≥19 years) were defined as the population. 
Any type of periodontal disease was considered as intervention/exposure. Individuals without 
any periodontal disease defined as comparison. Non-Apnea Sleep Disorders considered as 
outcome. 
Eligibility criteria: 
Inclusion criteria and exclusion criteria were defined a priori. The inclusion criteria were as 
follows: (a) English language; (b) No limitation for design of studies; (c) Diagnosing of 
periodontal disease based on clinical examination (not self-reported measures); (d) studies 
reporting any type of sleep disorder outcomes. 
Exclusion criteria included (a) studies enrolling children or adolescents (Age<18 years); (b) 
studies on obstructive sleep apnea (OSA) because it has been systematically evaluated and 
reported previously(Al-Jewair, Al-Jasser, & Almas, 2015); (c) Non-scientific commentaries, 
reports, letters and news articles.  
Information sources and search 
Electronic literature searches were performed on the following databases, encompassing much 
of the available published literature: MEDLINE, PsycINFO, Cochrane library, Web of Science and, 
Scopus. These sources were systematically searched up to 11 February 2020 without any 
restrictions on language or date of publication. 
The following search terms and search protocol have been used for this systematic search: 
((((((((((Periodontitis) OR gingivitis) OR periodontal disease) OR gum disease) OR periodontal 
attachment loss) OR alveolar bone loss) OR clinical attachment loss) OR clinical attachment 
level) OR periodontal pocket depth) OR tooth loss) OR teeth loss. The terms and key words 
adapted for each database as necessary. Detailed search protocol for each databases are 
available as supplementary material.  
Following the completion of search, the references in the papers that were selected were also 
reviewed to include additional articles that were not found in the original electronic search. A 
number of websites that list ongoing clinical trials were also searched (http://clinicaltrials.gov, 
http://www.centerwatch.com/, and http://www.clinicalconnection.com).  
Data collection 
Two authors (OF and AK) independently searched through the retrieved article lists. The two 
sets of papers were then compared. Disagreements were resolved by discussion or, if necessary, 
by including a third researcher (PS) to make the final decision. Duplicate articles were excluded. 
One investigator (OF) extracted the data, and a second investigator (PS) checked the retrieved 
data independently for completeness and accuracy.  
Data were extracted and assimilated on a piloted, standardized data collection sheet. Data was 
extracted relating to study design, country of publication, participant demographics, sample 
size, age range of participants, diagnostic criteria for periodontal disease, definition and 
measures of sleep disorders and outcomes as related to aims of this study. 
Risk of bias assessment 
The Newcastle-Ottawa Scale (NOS) used to assess the included studies and evaluate their quality 
in terms of study group selection, group comparability, and exposure or outcome of 
interest(Peterson, Welch, Losos, & Tugwell, 2011). The NOS consists of nine items. Each item is 
assigned a star if the study meets the criteria of the item. The studies then divided into three 
categories: low risk of bias (≥7 stars), moderate risk of bias (5-6 stars), high risk of bias (≤4 stars). 
 
Data synthesis 
Data were pooled into evidence table by clinical parameters and measures of sleep disorder. A 
descriptive summary was created to report on study characteristics, results, and dissimilarities. 




A total of 700 items were identified from the selected databases, and no items were found from 
other sources. By screening titles and abstracts and removing duplicates, 29 papers were 
retrieved, for which full text versions were obtained for detailed assessment. Further 
examination of the reference lists in the 29 retrieved articles didn’t add any paper. We excluded 
16 papers based on various reasons after comprehensive reading of the full texts (Appendix 
Table A). Ultimately, a final set of 13 studies were included in this systematic review. Detailed 
information regarding the studies is summarized in table 1. 
 
General Characteristics of the Studies 
Most of the included studies have cross-sectional design (N=9), followed by case-control (N=3) 
and retrospective cohort study (N=1). We classified the results of included papers based on the 
sleep health parameters which have been investigated by the studies. These disorders are short 
sleep duration; long sleep duration, low sleep quality and non-specific sleep disorders. It should 
be noted that sleep health data which has been reported in all included studies are based on 
self-reported items by targeted individuals. 
 
Short sleep duration: 
Most of the included studies in this review (N=8) investigated the association of short sleep 
duration and periodontal disease. The results of 4 studies showed that periodontal disease was 
directly related to short sleep duration (Alqaderi, Goodson, & Agaku, 2019; Carra et al., 2017; 
Karaaslan & Dikilitaş, 2019; Singla et al., 2016). However, the other 4 studies reported that there 
is no significant association between periodontitis and sleep duration in fully-adjusted models 
(Beydoun et al., 2019; Saletu et al., 2005; Wiener, 2016; Yoshida, Ogawa, Imaki, Nakamura, & 
Tanada, 1997).  
Long sleep duration: 
Two cross-sectional studies assessed the association of long sleep duration with periodontal 
disease(Han, Park, & Park, 2018; Romandini et al., 2017). Both of the studies have been 
conducted based on the Korean National Health and Nutrition Examination Survey (KNHANES), 
but with different sample sizes and including criteria. The first study after adjusting results for 
confounding factors concluded that long sleep duration can be considered as an independent 
risk indicator for periodontal disease among Korean(Han et al., 2018). The other study also 
reported an independent direct association between sleep duration and periodontitis 
prevalence in a fully adjusted model(Romandini et al., 2017). This study mentioned that age and 
consumption frequency of coffee, tea, chocolate and red wine seemed to be the main 
confounders in this statistical association. 
Low sleep quality: 
Four included studies evaluated the association of periodontal disease with quality of sleep 
based on The Pittsburgh Sleep Quality Index (PSQI). Three of four studies have found a 
significant statistical association between periodontitis and quality of sleep (Grover, Malhotra, & 
Kaur, 2015; Karaaslan & Dikilitaş, 2019; Singh et al., 2019). The fourth paper also reported a 
trend towards an increase in sleep disorders (evaluated by the PSQI) in periodontitis patients. 
However this association was not statistically significant(Saletu et al., 2005).  
Non-specific sleep disorders: 
Among the included studies, two of them consider all type of sleep disorders as one cumulative 
variable and evaluated its relation with periodontal parameters(Carra et al., 2017; C. F. Lee et 
al., 2014). Both of these studies have been conducted among a large scale of people based on 
Taiwan and France national health surveys. One of this studies reported that individuals who 
suffering from sleep disorder have an increased risk of periodontal diseases (C. F. Lee et al., 
2014). The second investigation has found that individuals with sleep disorder displayed 
significantly higher amount of dental plaque and higher level of gingival inflammation(Carra et 
al., 2017).  
 
Discussion 
Sleep is an indispensable natural phenomenon and has a substantial role in well-being by 
activation of systemic defense mechanisms(AlDabal & BaHammam, 2011). Inflammatory 
homeostatic procedures and immunological memory development dependent on a well sleep 
health for normal function (Haspel et al., 2020; Ibarra-Coronado et al., 2015). Low sleep quality 
and duration which adversely affect human physical health and mortality risk have become 
increasingly common due to a 24/7 lifestyle and longer working hours (Bannai & Tamakoshi, 
2014; Coveney, 2014; Gradisar, Gardner, & Dohnt, 2011). In This regard, sleep disorders have 
emerged as a critical social and medical concern (Faria, Varela, & Gardner, 2019). 
This study systematically evaluated the data published concerning the association between 
periodontal disease and sleep Initiation and maintenance disorders. There was found to be high 
levels of variability among the results in the included studies. This might be related to various 
sleep measures and different periodontal parameters which have been used in these studies. 
However it is interesting to note that almost all of the studies (N=12/13) reported an association 
or trend regarding one type of sleep abnormality with periodontal or gingival parameters. There 
was just one study which didn’t find any association between self-reported average of daily 
sleep duration and CPITN. This study has been published 43 years ago and was conducted 
among a group of factory workers in Japan(Yoshida et al., 1997).  
There is substantial evidence supporting the biological plausibility of a positive association 
between the prevalence of periodontitis and sleep disturbances. First, sleep disorders could 
potentially induce systemic inflammation and this could have an effect in the development of 
periodontitis (S. R. Patel et al., 2009; Pink et al., 2015). Second, a body with impaired immune 
system due to sleep Initiation and maintenance disorders could be more susceptible to 
infectious disease which one of them is periodontitis(Cohen, Doyle, Alper, Janicki-Deverts, & 
Turner, 2009; Irwin, 2015; Slots, 2017). The third possible mechanism is a reverse causation. This 
could be explained by systemic inflammation which has been induced by periodontitis 
(Hajishengallis, 2015; Suh et al., 2019). The elevated levels of inflammatory biomarkers such as 
cytokines could adversely influence on the sleep health (L. Besedovsky & Lange, 2019; Irwin, 
2019).  
In the way of exploring the association between sleep disorders and periodontitis, researchers 
should pay enough attention to confounders. Based on reviewing of the literature, there are 
many factors such as age, smoking, life style and systemic disease which have independently 
associated with both of sleep and periodontal disease (Genco & Borgnakke, 2013; Smagula, 
Stone, Fabio, & Cauley, 2016). These confounders could potentially have influenced the 
reported or non-reported associations in included studies. For instance, there are some 
evidence regarding the ethno-racial differences in association between systemic inflammation 
and sleep duration. C reactive protein (CRP), a substantial inflammatory biomarker, has reported 
to be increased only in long sleepers among Asians, contrary to other racial groups which have 
exhibited elevated levels of CRP even in short sleepers(Dowd, Goldman, & Weinstein, 2011; 
Grandner et al., 2013). 
Regarding to methodological assessment, all the included studies used subjective criteria 
instead of objective instruments (e.g. Polysomnography or actigraphy) to assess sleep health 
status. However, it should be noted that objective sleep instruments are more accurate for 
evaluation of acute sleep curtailment. In the way of detecting the association between 
periodontal disease and sleep disorders, detecting chronic (long-term) sleep habits is more 
significant. Hence, self-reported sleep measures are more suitable for these types of studies 
(Bliwise & Young, 2007; T. DeMartino et al., 2016). 
A major strength of the present systematic review is that it covers all type of (NA-SD) such as 
sleep deprivation, long sleep duration and low quality sleep. To the best of our knowledge, this 
is the first systematic review so far, which has focused on the association of periodontal disease 
and (NA-SD).Therefore, it can be considered as a milestone for future investigations.  
Nonetheless, a number of potential limitations of the review must be acknowledged. First, most 
of the selected studies in this review were based on cross-sectional designed investigation, 
which may limit the argumentation intensity of our conclusion. Second, the studies included in 
this review varied substantially in population sampled; with some recruiting from the general 
population and others selectively recruiting by periodontal parameters, sex, ethnicity or some 
other characteristic (e.g., factory workers).this introduced considerable heterogeneity into the 
review, thus making meta-analysis inapplicable. Accordingly, more prospective studies such as 
controlled randomized clinical trials need to be conducted to clarify the relationship between 
periodontal diseases and sleep disorders.  
 
Conclusion: 
Despite the relative limitations of the studies included within this review, there appears to be an 
association between sleep Initiation and maintenance disorders and periodontal diseases. 
Future longitudinal studies are needed for better understanding of the interplay between 
periodontal tissue inflammations and sleep disorders. This may help in controlling the lifestyle 
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